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(54) PLASMA-ENHANCED CHEMICAL TREATING REACTOR AND METHOD THEREOF 
(57)Abstract 

PROBLEM TO BE SOLVED: To deposit a uniform film or 
layer on the surface of an integrated circuit, etch back 
the film, make a reactor self-cleaned, and enable the 
etching and operation of a depositing step at the same 
time. 

SOLUTION: A reactor 10 has a first gas injection 
manifold 15 and plasma chamber 18 involving an 
electromagnetic energy source. This chamber 
communicates with a wafer support base and treating 
chamber 1 6 having a second gas manifold 1 7. A plasma 
generated in the chamber 18 is diffused in the chamber 
1 6 to react with a reaction gas to deposit a material 
layer on a wafer. The reactor 10 has a vacuum unit to 
evacuate the reactor 10. The method comprises 
generating the plasma in the chamber 18, feeding at 
least one kind of gaseous chemical material in the 
chamber 16 near the wafer support base and applying an 
r-f gradient to induce the diffusion of the plasma in a 
region near the wafer support base. 
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79Xvai, 

9Xvai::St:48l-0)#X&Av^7fc~ju 
79Xv^fSa>*:tf>t::. mTfE'>ft< £ t»-^<7)|g-co 

/ n£ ft* liSuEfi&aafc iceis: * *i , 10 

eftMrtlcKKSfw i5E^x-/\3t»#t*yH 
t\ !B— ©*XSiA-7^7k— ii,K**L. **i|::«fcyjg; 
JS5#X**75 t S/£ L r x— /\3T|#*±|::3E 

»*:Kfc^x— /\4>aafl£«uiu ^-3ttEfflaa©js 
*ifc^xva-efc«ci:*»»i:-j-«aa*i icffia 
ao*a < * t-o©aiBtaa44ir t*« - <t 

[«*S4] «rE^x-MX»«3fl«WE^x-/\Sfl| 
l#*4fc&fl>3E»*B**rt-43a#<**, 
«rE^x-/\*aE3t»Sffifc»»ttlza**i*4fcto 
lc v TOE3Eft*l=eftTj-«*Ea^, 
mE^x-/\i:fiE$i#aB«)(Bf^ #xtttt«*!Si- 

— -D©a»JUftWL % 'J>ft< k tfrEaft(3!>— 3 3&«fflES 

ft<*f=:^^$^, «©mEaffl*<. ffirEaaaosfifz 

J6«**iTt^4. 'J>ft< £fc^a^#^bfi!c4;:££ 

«w*a i (=Ea<ofijssa 0 

«»x*,^--a*i*-379X7S**U BiFEx*;u 

*-att^5XT±*©fc»i=«a»ita»fc % ttca 
tt»tt««i*ai=iatt*ih.fcefittS/-;uKi:tWL. 
«3E^5Xvai=ai:««iaa**L, **i\zjm % 7 40 
9 x-7*<uEaasi*?^ t tttt l . 
ftaan^tttk^*^x-7i:©fiiKofc»iz'5x--/\ 
t*»+*fc»©, itrBaaBAr=&4£*tti:*i&& 

[is*a6] ^x^t^jitf sfctoa)a«x*;u^ 

-a*tf*«HW»?5XvBJ:. 

fflE79Xvai=ai;4n»flM&ga**u **ucfc 
y 79 x-v&mmmmft^k wkl l , 
aasrt jcsta-f 4 79 X7 1 as^t 

3art4fc«>a). TOEfflSSWc&ftSfttti. 50 



UE»aat»*+*fcfti=, ffirEaaaa>M±izttB 

■f 4X£BB£* & ft 4 79 XT & ft C V D gSo 

'>ft< t t-wi©B-®#xtfiftftfc»i=«rE79 

XTaicai:«»-(D/fxaATr.*-;uKi: % 
79X7j&jS<Z>fcftf::, mfE'>ft<tt-a!S^m-^ 

75XTMi=ai:sfliaat*L. *h\z&i)y=?xv 
3fi«me«Laai=ttfikL. 

^x-/N^$f#f 4^x-/\$J$^^%L, fJE^x- 

X^^XTiRJtLr^x— /\±|c#|4*jfaL. 
^WEft«a*&#x*|fc*1-4fc«>l::* JJK«SSfc 
HSfliH:: HBlcKK* :hfclt£»B** 6 ft 4 79 X-7& 
<bcVD^S 0 

[»*«8] mE^x»/\3Eft^4<fi|gaaai*n!+ 

ffilc3H#S*i4.fc3i::* ME^x-M£!$*#IlJE4!&a 
a<Z)'>ft< *t-o<DgBlcg5f2;KTl>4C££!fta 
£ "t 4IS#* 7 f cEKfl) 79 Xv aft C v D ]gg 0 
[K*g9] Rfgff$79X7S<t, 
'>ft< £ t-affla>*-®ifx*«ftSfc»lcttE77 
Xvfiira C 4S&-<Dtf X^A^*— K£ , 
79Xt»j£<M=AI:\ «rEd>ft 
#X*BJfi+4fctol::, ^!£^ftSSf/r, frE«tt»* 

75X-7Bicai:4R«»fflaa**L. **tr=jcy7 

9X-7*<ffiE*&saf::i£& U 
^i-/N*SIW4^x-/\3E»*t*L. »E->x- 

•5x-/\3Eft ^*«TOEfliaartT?*ffifc3E»**t4* 5 

f=»E«kffia«)*ft < it— 3oaaicaa**iTj3 
y, 

^UE ^ x -/ \^ft*^ i f| fS] $ # ^ f z 46 |z v 
^yjEBtfXA^X^tJEJSLr^x-y^icttttS 

i£^u *^wEffiaa*>6« , A*a4-r4fctofc 

Cs A^WE^x-y\S[ft^fl)T^Ett**Lfcaffia« 

*^i*4 79 x^aftft^fflafiitaHo 

Mt**l o] 79X^ai:^aa*^L. mfES&a 

Stt^x-/\$»-r4fc«>f^ frEffiaarti=Ett**i 

fc^x-y \3S:}$* 479 XTfcft ft**aKB» 
B*Bff4tt43EFa6"C, 

79Xvart-c79X*7^^a:L, ME79X^att± 
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s*«aj:u 

att*****, *#tic.ky. srea-a>atti. ae 

jattofiwrc^^x^oatksRs-r & c ^ ic^ y 

[0001] to 

ffl«S(B3Stti:*fl)*ttl=H-r6. »zf*L<l±, 
Wtt:?7X^aftfc¥lS»a (pecvd) iz«fcy»« 

Ati^h^u KKafifcSBBiUbSl*. **o 
[00O2] 

c) cmm\z\t. x/<-f xaaaaa, 20 

ftaaxas^wfi. auRBBanjiKtttwaB 

c*i&Bmb*»sta (cvd) icj:oT»jat**t*o 
»S<D»cvD»T?tt, Aftaotfxttib^ttXaBS 

l£fcj:oT\ ^x-/\aHiza£Lfc<b*<bAftS«i» 
C®a«#»-Ci±, <£ECVDgjg-p;*§UECV 

0 gmzttft* a c v d s jsaetfas *ht^fc e 

MfcKE-Ctt^X^BKfc <B*l=tt, ^XTSaiff 30 
Ii*t4) CVDgS (PECVD) 3&<IB«**IT^4. 

p e c v DS»a-Kni=#x«t(0fl:9ttKa)«ll&^ 

Sfitt* ^x--y\S®^C7)liiga)f-^IC^bH-SffiIltL 
fctta<0«ft*iB**i*-5 0 tot, iI?g0>i&CVDg 

ftSttttS-ayJWcjttoft. Sic, p ECVDSEiix/N* 

«fc5fc£aaBB<o»j£fzfcivctt % a»ttffiB3tatt 
* i = oftr ajat-r & c t * as t # & 0 

[0 0 0 3] PECVDaBT?ttS/BS6fi(4*»*fflia 
fl>xa*. »*ttr=«4ftET»aa**i*. £©J:5ft« 

ET?(±*s©#xaBtt©#a*-rs&B3Ci«*s. se 

*<DStt«afl>»S*tettttM«< % ttBO^SAfT 



^[zj: y ^x-/\©$HM*«fltr iJEisaatfa 

*i4njflfete*«*y. *ft*?LjRj6aBttJ£l*E*ttB - C 
ttatti**ct^a*Ll^. JEJSaa0>a»fbttaB0) 

«saaisi=«SKcaHt»f=-r. aai^sttfeLfctt 
ate&aaaasttgia* mm^a>m^. mfta&±izm 

A*s»^4e*ttifc6-r«ftTa>**<i:aai:*tt 
&<> tot, iBAfto^rffiafiiEaBaaoatt^ 

[0 0 0 4] 

BR«aafflofiii6afi*att-r * c t ^nto a mt* 
fe^o si^PL<ii, ^^x^aftfc^aaa (pec 

VD) (r,fcy % ^(Z)ck5a^x— y\0)S®±lc7-f ji, 
A, fe*LM4B6«S-r6Cfcfcj:y % ->x— /xfflas 

fT?fc*©aa**ifcjEJsaBfta«i-«ct3W % 
B^iwt^o *aaa>Ma>sn(d:i£ffiB&EA a en 

^^xftasEftfiitafioaflt-efci. a&nattos 
tttt£a»iba>tt&«EKBBa>aa?fc«. *ana> 

«aa**i.s^x-/\*3E»-r4^x— ox 

xiEiKLT^x-/\±i=*rfla>B*a» , *-« 0 
a#aaai=acTfey. sjcaBaaasfT?, 

[0 0 0 5] *«Bf±*fc^5XvEi:. Ataanflll:: 

ER**Lfc^x-/\s»#*a?Lfcaaai: «rr4a 
*ae«ia«)'ix-/\$a^a>iMSf=»AL. ox- 

ICR FfcJBE^EPflQ *lxfcJ:y^Xvt#Xttft¥! 
[O O O 6] 

[SS£PfciTafctf)<D^K] 
A. 
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tLr^7X7iit)*i 1 t % am 6 

*ai:-c*ft<4:ts-fl)/fAttfc¥«iii*a 

**U *©^H*ffiSjB3lSl 6 0)Bfc-to-cSiaiS 

r^-v^^j tPWJHi) TkTtt^x— /\S»*4<iH|i 
**iTl*4. »*L<tt->x-/\3E*#2 0ttai 61= 

rt©SSHIfc«»**l«-fc5lB»*3h.«. T 7X-/\2 4f* 
0X-/\S^2 0±|C®?ixtL. 0x—y\2 4tD%93^ 

±[S}£f::*;K& e r^x— /\3E»^2 0f*a5««2 3^6 
S^-r«,[E]S52 2$iiLTR FX^;U4r-^EnilD**lS 

«**lTl**„ S^7ff>^2 6A^M/0U^2 5fC<fcy 

m r i ort»a>#xt^7XTa(D*!iw*a«'rso tie 

ft#^3S*ft<eL* tefZ^X— /\2 4£®|zi<3— fc:i£$| 

«ii»ft*aMT-r*-fc5a*ft**Lr^*. ggxn® 

Ml 6*l=3gA*;|x&o «Wft*i:*-©^itA7 

6^b^7X7ll 8^£»»U 7^7X711 8fcT* 



-a>tfx^Av-^-;uKi 7Mtsiot^7X7 
3I=:SA**l4. 

[00 0 8] RK3s«©aa*aHb«i»e^tt. c 

F4 . C2 F4 v ft«LM±NH3 »4>ft**«jW % 8S- 

©**xaA7-*-;bKl 5$li:t^7X7^A 
**u *£T?#xtt<*>ft**ifiJSSffli oofcgn* 

10 »»fflO>fc*«BH*«JE(68IHfcK-©#xaAvx*- 
;UK1 7£SoTj£A*;h,&;E)<, ffi-0>#X£A-7-7fc 
-^UK1 5fc % JB-©#xjtA^-*-ju Ki 7fl>S# 
*aorS9A**LT*.AL^ KB*«l*7-f JUA 
• x v ^/<^^B#tHittftx v ^.>y/jfta«lff*& 
S**4fcttl::, ^x-/\S»*lcttB4*LfcRFfcD 

[0009] b. y^x-vm. 

20 & e ^XTattflEl 1l4^yC?Sl 8rtt^7X7 
«X*j^-l[1 2**rf/l*l** # H*L<tt?7X7 

ai 2Htc©a«a>»»-eaaM64^x^ (ipo 

<t LT#g*;ft&$<:7<D£<DT?fc& 0 021^0^**1 

*»*Li*3Hfc«-ef*. 2f*HK»-e*a 

;UK1 9***. Mav-;UKi 9 14, ±&mzzi<><)\, 
1 3(0rt9lcEK**LTL^*. =r-on 3fc*>— JUKI 

30 TL>^ #£L<I4. AB2 7l4£;*~*;/*Hr^3v$ 

*6l\> ^XTtt^XviBi 2 0)rtttlcB***Lfc 

^7X7S1 8©*l?±lJ*h5o CU)?7X7S1 2 

0>WSLl*||jfcfliJI4 v 3IJHI=«fcoTCCIc£**i* % * 
StfitfgS. 2 34,5 2 9-^|cMlC^^(Z^^KTt> 

So fi^afiJlcttfiU PlH*fiJfciyilH«IHl+fc. ttft 
£DX'J^h3 3^ *>-;UKl 9lrBjjtS*iTL^«. v 
-JUKI 9«4M1tttft7-f— jUKttta-rSfctofctt 
ffl£*i&o '>-^Kl9lta-rjH3i:, ^X"7lfi± 
40 1***1*^X^*1 8<7>§gtt$£££S'J>*1i:&o - 
Wfiffltftt^Xva 1 2 t is— ;U K 1 9 £ -e, ^T0> 

KI*. ^X-5ri:**«i*ttl=fS*L, 7C^<, 
^LTM^ftRF^X? - *t>5/^^*±C 
So CO*5ft^X"7i* TtN^ K • ^7X7j tmt 
Kh« ikv h • ^5Xv(i*gtKL^5Xvtt^x*jU 
ttl-Wt^B-fJBft (T. ) ft^tt« 0 ^tOSS** 
i:^U^7X7^f>i/v;Wigi^;^- tt^fciS 

50 fiesBosa^owtt^icfeL^rittsic^o 
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to* U4U4«S£ftfc;7*juA±iz&*,T, ^x-/\ 

ais-i-prtttt^fc*. S/-ju ki 9©ttffli=j:y % «s 
ttte*l*»ra©*l::««*:|i* ->-ju K1 gtoxn^h 
Ha»3 3«fcfl:*i*T, «fttefS£a>fi£ft£f::&i; 

[0010] ^XT^j&Dfcttfc, *^^-HJgeH 

=.*-JU K1 5IZ«fcy, ^7^711 8IC9A$tL«o 
RFlW-1 4^7X711 80^S(ZS|5^H 

fc=M;ui 3£®lt\ ^Xvsi 2f=*&fii4*u ^ 
7X711 8*0)*X-«^7Xv«ffllzBE1-*. ^ 
XvttttizfeL^r. 8A*tife^*fl)»fliB^||* 

£ e 1011 ions/cm3 J=yBL^d->eftfl!>aiaEA<a* 
L<, ISS?7X7 (HDP) rfi* 
A.*-OJaa»H:, B£ft0WB£fta 1 1 5 6Mlte -e 

£|$14a[4, RFI^JU^-tD^Xv^l 2^05^1 
^Wftft^^Slt-rSo Ctf)ft#3?T?!4. #XI4&~ 
©*XaA7»*-jl,Kl 7£Ii;t, 6fC® 
A£*l„ *;iA*S#XJ4?7X-7Sl 8^£#MLT. 
ttBMMHLfcfcfcyi;:. ^XvttBfcBS**i«. 
S^B2«#BBLT, S-0^XV-7lx-;uKl 5I4, 

Tl^ 0 KfcflWB^H3S#BBLraiB4tiS**, 0 3 

14, B— fl>#XV-*--jUKl 5I4, faiSRStti?^ 

xvbiijc*i 2©njB*aBf=tt»**tr^* # 7z^ 

-ju K 1 5 lzf4v-^-;u kk— x 3 o lzff£i££ ftfcS 

ft©*xaAB3 2 a £ 3 2 bft<&«. **X«<b**B!t 

«v=.*— st«B+fifctol=. tfxftBB (B 
^•f) A<**XftA»fl)t*L-e*Lf=. #XflM&=i*£$ 
~31at31b LTR6**ltt>io C 

«-e»-o(o#xaABA^**irL^63Ei< % iiJtaco^x 

aAB. &4lM4A*xaABHBaW£{£J8LT*ft 

[0 0 1 1 ] #xaA»3 2at32 b(4 H ttl-pftH 
*nfl>ntB*l=#ft-j-*#XJE*S3 4 a £ 3 4 blCO 
Stfotl^So #XE*3l±-7=/fc— ju K*— X3 ofl 
»W*ftLT* 72*Hlh^- XfCtt***ifc^U— 

K3 7(CJ:-3rBBtt*#LTL\4 0 ft#XE*83 4at 
3 4b|Z, *^--?U-h3 7IC#?L**ifctt«(D^3 



6**. fti'XEAE^nBfcJftoTKBStuTL^. - 

SJ£<?«-C*f4. S»«)^3 6l4iJiS§^fXE*B3 4at 
3 4 bO>mmzmfZ>tl. Z7U— h3 7£SffiL 

-r^U-h3 7$HaLr»«>IC#fl.*iiTtfitV ^ 

3 6 0>»tttt^7X^Sl sic#x£aA-f -sfctoirs 
a<f*a>rcatf*i, imx, », te<fc^ifflpsi4 

3 7lwSfl.S*iT* ft**XE*Sfl!)n)aiC»-3r#ftL 
10 rtiftiv H4(tB-fl>* # xaAv-*— JUKI sa>m 

^3e(±jB-o>sfxaAv-7i%— ;uki so>mmz 

KfSHtbR**jiLTl*4« rt«*fXIIAS3 4 bf=H 
2**tt»a>75l45y % »«#XE*a3 4elcBat" 

3 8fl>»*L^»SSrtt*B"C&4. 
[0 0 12] **ltf>a_ v **ll£«i?tt#x«ftfi : AWx 
*fc3**BK*V=L*— JUKI Slcrofl&tfxWfca*^ 
£-3 1 a*3 1 bSBfcLTttlM-S. **iWlfl># 
20 Xli*]/*|::#BB3 2 ai32 bj&Xb7»*-;i, K 1 5 
Slot#XE*B3 4 a £ 3 4 blw»A**L % **UC 

*y#xtt«-»XEABl=»«*#ifctt*©?53 6SB 

EfeLT, V-*-»;UKl 5A>b^XvMl 8^£iiiT 
fr<« m~OtfX7-7tv— ju K1 5I4SP£:SI@1 oflDifi 
ft*lc^-*-juKl 6*)«|l-r*fc«>rrjWSJ2/XTA 
*OJ:oft)fraat*3&<V=:/t%— JUKI 5(7) 

-ttSSSIt»-r*Ci:l4M»i»fcy, ^x—/\2 4(0 
a®-C?fj^>ti4J5^l4;SglcficSf 4A^bT*fe-5o E 

rtffiftoiiBft^BBic^aity. t*irc«fcyBB«-e 

«tt^*±-r4^«tt^ft*. *BB«-Ctt. HrglI4 
HMflttt<*=i*^* — 3 8£iii:T*g&0>^>*;t,4 2 
(c-K*&*tL4o ^-v>*;U4 2l4v-*— ;UKrtfz#ft 

L, -7-*-;u K^-X 3 0 fz»***ifc*/<-^u— 
K4 3lC<fcor^*^tLTL^4o 5 L V>^;U4 21404 
iCH^-r 4 <fc 5 fw V-t^-JU K^-X 3 O ±t*(c#g L 

40 [0 0 13] B«*7X3 9tf?7X7»l* l18tS 

l«*7Xi±n»-e % ^7X7MfMfl)JiESici^ 

i-/NB*taBt*^— tf-^&tt (i r) (7><fc5 

S^BIc-ffio JUKI 5l4 j ea>a®±(0!S!e : f- 

50 -T4Cfc3S«»*LLV *H86«I|T*I4, T-*-jUKl 5 
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[0014] c. &mm 

SFSSSl 0f4^X"7tti<*i 1(=I6^*^ a»L 
Tl*4«B«Sl 6£WLTl*4 0 Wtf H 1 i 2 « #8Bf 

t*S. MSSi 6{4Rf^T*7VU£— ^i^ctafcWift 

ai 6£-£a>fiSl=fM*1-4fctf>|;: s fiiggl 6 

artt(irER*hTl*4£*#»*Ll\> S-fl>jtfxa 
At-*— >tKl 7A< % «&31£1 6<Drt»|zEK**w 

g£*i40x~/\$|#-f 4* ^x-/\3El*^2 0ttflia 

y, mra^x^*— ;uk 1 7«i-/\^2o 

£^x~,\$#£ 2 0 left LA;M*4*:#), USBl 6 

g|/<;U^25A^ 0x-/\$&£2 4<DTT?, 
B1 6 4:BiMcEK4*tT04. 
[0 0 15] Kr<0#XJtA"7-*--JUK*1 7tt, H6 

*m#vtam&o 8/490,861 ^fcMizsMizs^ 

£*l"Cl*4o ±WtLX % V^*— JUKI 7f4ft3iai 30 
6f=Ea**i4tfxE*B*4 0i:. ^EAI(*4 0 
fcSrtRTtelciEa**.*. X»^*ftyX;i4IH6ft7 0 

<**-0<D#XEAa£**LTL%4 0 #XHAS(* 

ti>4o yx;u»a#7 of4#xE*si::«fi**u 15 
xEaa*&a«^#x*fc¥*«aAr«fc»i=» 

^*tufc^8fe<7)/X;U4 4ai:4 4b^^Lri^o * 
Sa«T?l4BX©#X7^*— ;uKl 7f4, S#<7>JJ£&I 40 
«fttu *VMS®T*MUIMl 6|=E»S*ITL>4!&«, ft 
a»tt**3ra©«Hrtf3l4l*4 0 @6^t«fc5lz, 
■7x*-/uKl 7<7>^^Ll^H!g«ijT*tt. SxE*»t 
4 014, *XE*a»4 0|c^fi6S4 l fc. -oo¥fi : -r 
4, nfl«lc#fi7(-6 i f^>^4 6fc 4 8**1*4. 

^*>*;i*4 6<t4 8i4, -ix— /\ojaaf=ttffl**i6 

*a*»#Wf-«SLTl*4o T-V>*JU4 6£4 8 
14, fiifWJS5 4i:5 6*a^ tt#S^5 8i:6 0 
mTF-e-f) £&E&LT, #XiJ7 6fc5 2 (HskI* 50 



-f) lca***iTL*4. 4KIM*5 8i:6 0l*a*5 4j: 
5 efz^frS^I^Eizfa^L, #X<0 rjssftftj 
fc"W»l4. C*Lf=«3b4Sia«"ei4, ^@5 8^6 

oi4, mmmi 6(&a*aoT*¥ic#ftr**3»fiit 

[0 0 16] ttfto>E9D (HS-e-f) *»Jfc*;hJhi>tt 

te6 2*^ cottBiw-ejsaacfcai^ =&^v>*;u 
4 6 £4 Biz^m^axxi^cttm^Li^ mmi&e 

2(4S©5 4 t 5 6^t>/X;U4 4 at 4 4 b^OtfX 

4>SMiS, /Xju©ffl«-e*^?y % a*x 

50 SSSiffi6 2a)^tt/4^xa)»flr*SiB<tt-Scfc5(= 
aR**t, A^fty©KMA^Itl?fc4. Sic, ISSBffie 
2inLi^bs «BSLTfiL> 0 /X;U#Jgfr7 0f4 

*xE*a*4oi=tt*?nfti=a»**i, ^eaij 

BA/t?fV^U6i:4 8Sgott^ 0 /X;u«fc£ 
<*7 0f4, #xE*a+l=R»**Lfcifx«ttH*«ia 

51 6+i;:ftA1-4fc«>fc, ^^>*;u4 6fcfiisaw 
Lfc, Mfl)S-«)yXji,4 4ai:, ^*>*;U4 8|c 
S54Lfc, HS(DJS»(j)/XM4bS*t4. /Xvu 

<otf-*fx, ma* ftatjj:tf*isii4*aaaj6fcL 

"CtftlS /XJU4 4 at44 b£f4, ^X— y\2 405 
|Z'!7X-,\2 4a)PECVDaiS4'IC, J X)\,1fcfefcJ 

014. ^X-7|clB**i4o #x$£At~*— ;UK1 7 
!±/X;Mftfitt7 0 3W«a#3|f4"e»ia**LTL\3EtL*B 

[00 17] 7-,tHl,Kl 7[4a«S^v^ilfcc 

VDj96-Cf«lc**jT»&4 0 ^©S*(4, BffiftflD^vX 
"7. a*0)^7XvaftS*(Dl OOmTorr J:y*$l\ 
E^ictt&LT, *£j£gg(C3-4tnTorr 0>fii*E 

ftffa**#<. #xtt<MM«saAjji (-rftt>*. 

<DU*&X^— ;UK1 7<Z)ffiP) ^blliifcfe 
y, ->x-/%iFB*<*©iS-ft*xE»3&«ffla**L*. 

-t^ctaic, ^x— /\2 4*ffia4 s rwa«-i*4fc«> 
^x— /\s#-&2 oi&taaai 6^izffe§$^rt^ 

4. •>x«/\$jf^2 0l4±(*MlcTBfl)Ea4*L5lffl 

^SO 8/5 00, 4 8 0#f=JU=aaf=Ea**LTl^ 
4o 0 2, B8^B1 o\z#i\x&&lz s ^x—/\S» 
^2 0(4, ii*tLTOl-/A2 4*ft|#1-4fcttflOX 
ftS®5 2**-r4S^*»5 0t, 3t»*!=a^**Lfc 
^x-/x*^®fi«jfzS^a[llc$S^-r4trtt^mEaB7 
414, 'ix— /\*^ai1-4fciftd!)*S«a7 8**LT 
l*4 0 »»»»t*^x-/\2 4i:3El»aB5 2fl!>Blc# 
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ztitzs &&<Disx#mM (iaa*r) Mr*-*. 

JHHWett. R0tt2 1 l±ffi»tt£fc 8 61=8*4*1, 

-*8 6(*^U— h2 9l=«fcy. 1 6 tCflftS pTIII 

[0 0 18] ^x— /\2 4J±#|»«Lft(* (BaM**) fC 

-r*tt»o)#»tf>8 4i: % mass** (a^-f) £ 

=ffLTl*S. »Be>8 4tte>^X-;\2 4*Sl# 
SB5 2©±lcfiM#'*'*#fiiftBi:. 3ISa^ffitti:a> 
B'£«MBtt*2. ^i-/\3Bttl2 0W\ saa+i=^x 

X— A2 4©BSBoT, ^X~ y\2 4<7)±#;£|£i£i*I 

-1ttf#L<fii±4*t6. *Bffc0lT»tt, ^x-/\sjj 

£ 2 0 li^C P E C V D ©iCffifflt h cfc 5 B £ 4 tit 
ttSfflttK (BSttf) ttXfcttSOlCRFA-f 

S£*MBWi£ UittdU **i-€ r *iRF«lB2 3i:T^ 

w-*? 2 2i=e-&-r4-»fl!>«a=i*^* 

- (BS-B-T) S»«B5 2fCRF/W7A 

*WlDl"4ctl=J:y, £^SB5 2(DJiAnffitta>^ 

l*^i—M2 4Sffi©ffi3S(7>ftL*fl'»B©»jaEf=Si* L 
[0 0 19] ^X-/\3a#£2 0fcWto*!K6RF/<-f 

r.x©jiift«tt, 1 -6 0MHz o>«sHrtT?ftSo Tf^x 

ft|cOx-/N^-& 2 o (Ditit l*Bft4 d<b/><»^ L 
t^o Ox— /\3E»*2 0l=E|liD**i6RF©Hafcf4 % 
SS3. 3 9 MHz T?„ ?7.X7S1 2l*ef*13. 56MHz"C 
»tttS=itfB*L^ «&3l^f=Ox-yN2 4(iCfl!) 

»B-eHtao>«aia (B^-frr> (c*y. 3E»aw52 
*3£}#s®5 2ize»mMi=?i^o(t. sts* s^icd 

KlBIftl Ox— /N2 4 4>8yg&, ^I-/\2 4J 



3E»»B5 2*&»iH-*fcJ6f::. 

«B£#U —3fl>mB=jE«Jttf, tiuoBBdiiftB 

1 6A^6»yuj**ifcttf=. Mfloattj^afc^^x-^ 

^x-/\3Eftfi2O0)Btta>BBaEtt % BKMKMtttt 

«C#Xaa>(EJil= J: y . <?X— /% 2 4 0®S(Cif$|Z^flJ 

T?fc4o Wl/B2|;:tix*T*4f=, '>&< 

10 gfr#2 1^I-/\Jj$^2 0^ SftSMl 6 0>^(C 

Ktiifty^ ^i-aj^2o^iisi 6o;gai^ 

%h.a>«WP£3tBU £&BB£tta>ft&l=^tt&a 
' fc*4. »*LL\SBB-e, KfflKBj|e>^2 6ii. ffl 
BS1 6a>ftfStt±£E&l£*u ££g^1 OflO/gHK 

[002 O] H7 tB8|wOL^T*6IC, 1111 6J*? 

«=*»**Lfc^x-/\j6#*2 0©-oa>j8tt«3&«a?* 
20 *iT^ft 0 »SL<lt ©SMI 6 0-^fl)B^i#fi 
LTl^£»4:a)NB4t2 1 a£2 1 b *<gl 8 IzU^OJ: 

tA^zfcjStBftSti-B^S-e**. tMMt2 Ui2 

4R&6 0|Z*y»rtS*Lr^6 o — oa>BfiM*2 1 a 

0>F3f5te s Ox~/\X$$2 0 6>B££WE3E7 4|z$§ 
^t* 4KtlSt*6 2i:6 4(ZK $Sft5 0^bfl)8fJ 
Mtl>o ««SM*6 6i:6 8*<RF«J||[2 3|C 

30 mmm±i*mo>ii*m7 e k$mx7 

Btfi* SB*5»2 1 b<Z>R©6 0^JloT#S-r^®g7 

2 i 7 3 £ iioT3:£{*5 Ofr-t*l^*i«S***LT^ 
So c+Llzft^y, El7fzli^31Ml 6©Sf=SJ}*#i. 
fc-*a>»»»2i©ffiffl^B^**L, 

3S78. #XJB7 6. DC < tRF3S74i:23, fejitf 

*4if>©e*»3WK!S»2 1 0SHSiot')x»/\$ 
*-&2 0^t#fiLTL^6o RJ16SB1 o*»g-T4K 
aUSB3^. $AS^1 6f=Bftqrfti=B3»4*iT^«. Tf 
tfBl *#Bf*ii, M^gMI*7tf>^2 6i:. »*l 

40 < fiOx—y\s:^-fe2oa)T-e{i9^i 6(0isa;i^® 

^**ffl»«/^^2 5ttflr4o 7K>3f2 6t/<Ar 
^ 2 5 KfiiJiS 1 6teKB*l=BEB**i4Zi:3&*»* 

[00 2 1] **B©1Sl=*«fl:jSf4, «Bno>«£r= 

fciiKi:r^x«/\2 4«)ifi^^iar-^>^a£(7)»Bii4^ 

50 a>^A<^-r4ri:-efe4o B9\ztti\^cmt* S 
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££81 Ort©»»Ma*il*l«ilx©«T?aT*i|x*, - 

assHLfc. ttga>#z#EttB&K£-f£. hi i 

o a - dtm&ft^^-^tommotz&iz^ 

p*Kt^§ 0 *Jh-£*uDJRi£Bfii O a, 10 b, 1 
Oc, lodlfc «l*04&aff8*fToT*.ft<, fc£ 

[0 0 2 2] D. £/£3£a<Z)gaft= 

WfflfiJ£*Btt^X-7<Dtt»*±i:*i*4*f >*>-fr 
^*3E*R&fft. ^Xv!4zi>r;ui 3<DiSftT?*JjE 

d£A<$?£L<. ^^XTliT— ?f\ — ;u K i 5(7)^pi4 
l[c^fcIEl^££C£i*£ CTftht. ^XttK 

f^vt^) o ctn:toy, s-©#xaEA^-*— 

JUKist4, »*fl)ft^9(^ fc««B4>Bttlzftft» 

*irtat\*4ii=j:y. ^xvttSB4 ifflaaw 

»**a)t»Sa)Bffi*at*i:r*. ^XTfiftaiBi 
6 L, ^XTOH»=«ttlfi»ttt«iaBi 6 

+a>«Sft*©B£*fii3EU <b*JEJE6A«ff 

"7J T% ^X-707K-r>*>V^f*ffiL^ t*il=*y, 
BT50Bttl4*Bft<, ?5XT;6<SBS}Mrt-S^ni! 
tttfft<, *BJ5B£*/M=iL«>*u ISfS % 
>ft«»3&«BJI|[»i:ft*J:5lc-r*»B->— JUKI 9fc 

•fey, ^ xt lifts ^ a s c 

[0O2 3] RF/WTXOBliDICfcy, ^X— 
ft2 0£^x-/\2 4f=ifi/^f7XjWB3i*;h.4c g 
a/W7X0«W^ ><-f7XRFBSB8Btt<DB« 
£ v ^X-/\fl)fflB4:a)Jt*$%jtLTff*>*t* 0 -SI 

1>jWEI6BB+<0^5Xt • v— X^b^x— /\2 4 4) 

JUS(0ttB"Cft<, 1 7 009^hORF;W7XtA 

tft/hBBl=±»4A^ ^x-/\t*DC@B/\W7^£ 
R»*1*\ fro*a> ( fc5&/W7X*a»Jfc«**4* 



B«**L*Cfc#a*Li*. -RMI=* JUjBLiBBB 
"tftt, *y***RWBE*±i;*-fr4^ §smiE± 
r=y«y:/;u££i:*th& 0 ^x— /\2 4S®a>x/<*>$ 

*tt>ft3£t8*SI4, 2HHz *y**< % 13.56MHz JSL 
TT?fe^ 6 »^LLv||J6ffl)-ett, 0X-/\£}#fc2 0tC 
Wftl**l*RF/W7XBaB^ 3.3 9MHz L 

Tt^. anaflSA* (fco 

10 <D6. 7 8 IS Miiaaic-St L ( I S Ml* Instrumen 
ts, Scientific and Meddical RSMM&iasa-t) . R 
F^XvBi 2BB»^6+»Bay, 4lSB8)£l» 

[0 0 2 4] • Xyf>if$0/W7Xflat» 

»=fcL^-r*ftffB36«. Hi 2fz@^*HTi>4 0 B4b4fe 
■ SHO'>I»n2 4^ ^x—/\S»-&2 0±lzB3&^ 
JSJE&gl 0(DE*I4I5H1. SmTorr t? % £f£i 
0 0sccm(7)7;Uxr>^XA<^Ml 6*|::aA4*lSo 
20 r-3©Bftft/<-f 7XflSMS % 9. 3 9 MHz £ 1 3. 5 6WH 

^^^t\ ^X-/\$l#^2 0f=WJP**Lfc/W7X 

B*fl)HBi:LTft***Lfc. £££Bl Ol::f4fi«T 

<Z>^x-/\2 4 0)i6ffii?, »f=B't><D»BI=<tSo *3£ 
Wa>ttl=*«&jS©-ol4* ^l-/\$ft£*RFx* 
;u*-"C/W 7X"T4 w «tl^fe y ^fc R 

RFBaWBBiLT^W-OifxaATz:*-^ 
Ki 7(DtS^-efeS 0 fflSBOBBRFBa^T^*- 
30 /UKl 7*«BBi:Lra«, BtfB4lc#^r*« 
B— a>#X3AT-*— JUKI 7f*flS£g®8 0£ 
8 1ilLTft<«***ltfey, 8 0*8 ItttfXE 
Agft 4 0 £ / X;USP# 7 o £a>maftRBB|yi£tt$ 
l«0±Sl*4fc*>l:\ =<y*ju<0 J: 5 
*S*LTL^6Zi:^ff*L^ 0 ftBOtt«Bf4ft-f>e 

-^vxSfii^i£jii-r-&<fe J 5(ci§tf*+iTfcy v zo5^ 

BTfH»OBJS->-»;uKa><fc5<c, »»<s:#X^'3/ h*f 
»*BfflLTL^6 0 T-Tk— ;uKl 7l#£*fe3;h,Tfc 
y . 8 O t 8 1 If5x— 2 OiZR F/^ 

40 -f 7XA<S*a*4ifci: #lz*«"T-B R FlU^-Of 

ssssnw-r^o RFBBii4B©***'cttft<, a 

Oifi^(-fcAxtL4o Mic, 6rt^{0V-7tx— ju 

Ki 7©BHf*iBS|-efc6 0 tx*— JUKI 714. ^7 
XT3S1 2t»-OffxltA7=*-^Kl 5(7>^x~ 
/\*»*2O^0)5fi*fcikeLr. ^1-/^20 
^r<ie<lcttflLTO« 0 «BRFBai4±*tLT 

wizdb^diuic^^H^c *»w£f4»tty. rfs 

50 Btf^5XTBl 2tBoT»B-r4*&lcj4, ^5X 
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[0 0 2 5] *«ffl©S!SS«i 0I4 % ^XVB12 
*>*;u£^x-/n£&-£2 0ft*6#ttLT. ^SLfcH 

5(7>g®4 1<DT^X^-7t^>v*JUtf % 

OS® 4 1 -e©?5Xv»ttft3fcR-c. HSfcRfcy , 

»i=*««rjatt. *%wo>tmt. tt\zmmtf>zfiz& 

*Ltt^I— /\2 4 0)ift^«^7K>^a«)»«itt^a) ; f : 20 

«EE©T"e. #Xfl>*F*aaffaf±tt:ttKHfi<. » 
^-Wa)«ai4*<i:<ft*. ^x— #X0> 

ba<^x— /\i^2 oo^x— /\^-ma>mmx\ ®m 

?SSI4. »fflWBE«l=J:oT^x-/\© 
*U*>?U ^X-/\±<#:|z-3L^T»*«-|?*U. 

x— /\<o$-ftffi«*fii±Si*« 0 g|- v &/£gg<7>t 
B»3WtBI(t*l=* tfXtfR-Otfx^T-Jh-A, K 

3S*JM>*1*T* 0±(*fl)*»fk»ff*firfc 

[0026] ^%na>£jesiB 1 o o>m&t±s int 
SKsa^^^icftrtstifcttak^jR^-awB 40 

5 a-dSWrS^X— /\2 4A<8ltt**l.T^«. 
fiftf85a^85b^Ml^ 0. 2 5 5^P>7?fe 
"si . 8 5 a t 8 5 c 0>mi\0>fflmtQ. 3 0 5 0 

□ ««itl42. 5 : 1 -efc-So BfcttHS 2tf 

«*S*t8 5 £&ffi8 3±IC**B ( H(3!)£(6S«*TJt« 
Sti&o B«4>J;3i::, &j£3£Bi 0£*-4>£tt(::£ 

y. o. 2sto. 3os^ p>fl>Bn*a«)*«*i.fcsai 

9WP**ifcRF/W7X©Hfiti:LTfl!>lta**H** 50 



♦rci**. tta*ftiHMfc±tL % TE<0«fc3l::«S:h 
4. *>x— /\3E»*fzS«Bl**ifcRF/W7Xa* (wa 

tt) onist* lt^p'v h**L4->^>aafcyfl> <- 
jzommmizr>i*xo>mfto>$imt* w&k&&mtz& 

irffi^T**ifcta>T*fca. *ft&f4«BW«tt4>-i? 
tu *»BH«Ba«**ifc»Bf=iE*c«R-rSt<3!)i:L 
-C*KH**iTI4*3b1% W6*M::£<<D*]E* 

[00 2 7] 1tlW»*fl!)ttBa>ffitt(cDDjLTJSlTa)aB 
CHSfllB 2] TOEKfflaBtf* y«* 

tH«*B3] «hes£«b#mi=, ncass^m 

■rftiJEBBSai 2|clB«0>£/t*B. 
*fi4l::E«fl>JRlSSBo 

*0>+l=ll(nE*^fz»a*jM*-fr4fcfta)^ft< t 

$^ffl^-r^it*^4(zEiE<7>£^g@o 
; CBBSaB 7 ] h»E'>«e < 1 4,-^(7>mWSic. 

'>«:< tt,--ofl)aPBA\6rt4c4:*1«|fti:-r4ttEH 
*aB6lcE«0)jEJ6KB o 

[^SB9] 15ES-(7)^XT»7fx-;u K^, 
It^fci6fl). tt— 30>/fXEAS&. fTE'>3&: 

< t t-aaotfxttfc^fcR^iiwE^x^s^tii 

s-r^fc^ic. iwa^a< 1 1— Do>^xi±±i^<3!>^tt 
^w=iii:*aa«>^«irL. sje^ue^xe^^ 
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CNa%aa 1 O) »E^X7 ir^5^^x-/\$ 
©K^OJf £ift«-T * C £ + ^H*« 6 IcIE 

CBfl^aa 1 1 ) fflE^X-7±©Ea#'>x~/\S 
BSx^v^4c££fc«±^4B*a6lcEB© 

< i*-««fl!>#x«ft*i||iJl*Mffll=Sl+4fcft(^ 

ftfrz&*zk mmt +*a*a 7 iceb*) ^7X7 

SMbcvDSSfi. 

OKRaa 1 3] BEJlffl*B*«*-##:/:7,fcya 
*:c £ + « SS*ji 7 f = la® o ^5 X7iift c v 

ca^aa 1 4] sirEKffi8B*<si=* itrcsaa^ 

*ME*l/^6Ma-r4fc«)l=, TOEJftaB*aE#> 

^©ar=Eft*ftfcKfflaa/^^6fifc«rfcttta 

£*f &H5EI8*aa 1 aicEa^^XviUbcvDg 

So 

xju* « -r & z t £ wa r si§*]s 7 ceb 
3t»(*ice-&-r4aEat. miieox-M^fijEs&s 

t*««fraa*a7tEa«)^X7afl:cvDa 

So 

ca*aa 1 7] «rE*tt< h-oow^ sb 
T5*©+»c«rE3E»*«=*a*aa*#sfc«)a>» 

3fl>a»fc. JtrE0x-/\3t»^|cDCX*^ 

*ctt««i:-r4TOEiia*aai eciEaa^x-* 

EH^aai 7(cES0)^ ; 7X^^bcvD^S o 

ta^aa 1 9] m&^^-s\3Lfti$tfmft&±L&\z 
a»**u we^x— /\3t»*^j!iaaA^6»y***i 



* = fce»«tr*a3i«i7fcEaa)^9XTaflscv 

« d £ t &m*m 9 IcEKOSi^gSo 

fflE#>^&aa-rafc*!>fz. f5E^s££fijE#> 

^<0^ C:EK* life JtSBIt/ 7*&rt4ci:Stt« 

* -r & a*a 9 1 ^eaoseaa* 

CH^aa 2 2] IitlES=<DtfX^x*--jl, K4<, Iff 

10 E^x-/\^ig^ic^x*E»i-^fc«)0), masai* 
tzfc&cD/ x;^tt&c ib t &m*m 9 icE 

tra^aa 2 3 3 ssE^x-zx^^^frE^x-yN 

s»#fcttd-taaEai:. »E^x-/\j:ffiE3a*a 
bo>mi=, #x«*a*J4-i=»Er-5fcAi=;aa* 
*u mESEJtaffiiz^jsstifcaaotfxft'Ea*^ 
. ^fttta**. -^©aasttu aEaaa>-o«qur 

20 E3t»*ta»**i, tea)lttEfiSffl^ESii31^a>S® 

«f*»fcr*B*afl kebojejebb. 

CPjB^a 3 2 4] bJE*& < k *-o<&»#j&ftffl;B 

x. *©*i=«rE3E»w=>wtaa4#*fc*a)*<c 

tt.— 30>aat**-r« 

z k ZftftLk* SiTEBa^a 2 3 icEBOJEftKB. 
Cgfl^aa 2 5 ] HEd?ft < <t t— 3©fiM*4<EI=* 

EMa*aa 2 3 (cess^s^s^o 

CHa«aa 2 6 ) m!E^x--/\^^A<ja^i:{*f- 
tt»4*U »E^x-/\X*^4«ttaa^6fty**tL 

^ctaiz, BEai»iflA(*'fiqgrEaaaica»»tixi^ 
^> z k tft&k* «aEn#aa 2 3 fcEK<DSKS 

So 

cw^aa 27) asa-floflxTx*-^ ka<, 
40 aE'>&< fct»-a«a>#x*<t*ifcBtaE^9X7 

XE*a©-t*L-f*if=ai:4a»ia!>^**L. S5E^*< 
SMMfxEaaiwj&o TBS4*i4 ^ i 4^ *4 c t i 
^ai: f ^!S*a 9 lcE®<Z>Sf£:^go 

casaa 2 8) t t-aao>#x«Mb¥M 

*toe^x— /\3t»-&oifc«fl)8(rE«yiarti=aA'r4 
aaaa«*L. **L^,ty % «rE'>a< tt-aaa> 

ifi&T?J&/EL-c, Ox-/\±fcS^Jl^«m-r-Sc:t^ 

so ^fflt-r^iijRai of=E«a>*a. 
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ch^as 29] 1 1— aa<©#x«fc**a 

X-7»=»At"4S«yi8£*U **U::«fcy % ffiE'> 

&<**-asa :?5Xv*^ lire 

^x-/\$»£<Dar«*JEJ£LT % 

stria^x— /\a:»^©jfi«T?fin6LT. ^x-/\ io 
affl«x^^>irrfici:t»«i:-r*»3Rai owe 

CBB^ffl S 3 1 3 < 1 4, -a!S<7) *f xttfcSMJaR 

£ iJiasDrS^rt <t fire ^ ^ x v^icg a-t 4 &amm £ 

toKty?X-7ktf* WE^x— /\3E»-fto)is«-efijs 
CH^a§ 3 2 ] <ra>«tt»p*sit4xHa< 

Hf^ »E±»aH*MLttl=tti6U ffiE±»^L/- 20 
*y*4c:i:**ttW:-*-4K**i ofcEttro*a. 

OMS^S 3 3] JME'>X-/\$ft£|- R FlU^ 
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